48 


Elements of Static Strength 


and torsion simultaneously. The maximum and minimum principal stresses in this 
situation can be defined as follows: 

Si = § + l (s ' +4r '» )1/2 (5 - 3a) 

and 

| (s * +4 4 )i/2 < 5 - 3b ) 

Substituting Eqs. (5.3a) and (5.3b) into Eq. (5.2) gives 

S 0 = (Si + 3 ++* (5.4) 

Equation (5.4) is very useful in preliminary stress analysis involving ductile 

materials. In this expression S 0 defines the resultant stress for a given uniaxial 

stress 5„ and a transverse shear stress T r „. 

* 


Design Problem 5.2 

A cylindrical component made of structural steel has a mean radius R of 12 in. and 
a wall thickness T of 0.15 in. It is subjected to an internal pressure of 600 psi and a 
torsional stress of 10,000 psi. Assuming that the material is inherently ductile, calculate 
the resultant stress in accordance with the von Mises-Hencky criterion. 


Solution 

The two principal stresses can be calculated on the assumption that the membrane stresses 
are as follows: 


Sh 


PR 

T 


600 x 12 
0.15 


= 48,000 psi 


Si= W = 24,000 psi 


Then using Mohr’s formulas, Eqs. (4.4) and (4.5), gives 
48,000 + 24,000 , 1 


Si = 


2 2 
= 36,000 + 15,620 = 51,620 psi 


+ - [(48,000 - 24,000) 2 + 4 x 10,000 


21 1/2 


and 


S 2 = 36,000 - 15,620 = 20,380 psi 

Substituting the above results into Eq. (5.2) and solving for So gives 

So = (S'? + Sl- SiS 2 ) 1/2 

= (51,620 2 + 20,380 2 — 51,620 x 20,380) 1 / 2 = 45,000 psi (310 N/mm 2 ) ♦ 



